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February 1968 having met one of these criteria (Table I) . Certain clinical and biochemical characteristics are shown in Table II . Three types of respirators were used; (1) a negative pressure, temperature servo-controlled incubatorrespirator,* (2) a positive pressure, variable flow, preset pressure-controlled respirator,t and (3) a positive pressure, variable flow, preset volume-controlled respirator.t
The negative pressure respirator was used without nasotracheal intubation unless failure to lower PaCo2 suggested glottic obstruction. The positive pressure respirators were used with nasotracheal intubation. All were operated in the control mode at a rate initially approximating the infant's spontaneously breathing frequency and subsequently modified to a rate of r..-60 per minute. The inspiratory time was one-half to onethird the expiratory time. Ventilating pressures of the order of 35 cm. H20 were used. The pressure, cycling frequency, and FIo2 were determined by the efficiency of gas exchange which was monitored by arterial blood gas and pH analysis. The aim was to keep the PaCo2 between 35 and 45 mm. Hg and the Pao2 between 60 and 100 mm. Hg by manipulating respirator pressures, inspiratory-expiratory ratios, and Flo,.
As three types of respirator were beirg evaluated, patients were distributed randomly into four groups including non-ventilated controls (Table I) .
For the control group, manual ventilation by mask and bag was administered to treat apnoea, but mechanical ventilation was not used.
Arterial blocd samples were taken from an umbilical arterial catheter which had been passed into the descending aorta above the iliac bifurcation. (Table II) .
For the > 2000 g. weight category only there was a significant (p < 0 -025) improvement in survival rate from 14-8% in unventilated patients to 43.3% when artificial mechanical ventilation was used for the treatment of respiratory failure (Table III) . (Table II) .
Biochemical condition on admission to hospital. The biochemical condition on admission is shown in Fig. 1 . The initial Pao2 was significantly higher in survivors of the weight group 1001-1500 g. treated by ventilation, compared to those who were ventilated and died. This implies that ventilation was capable of salvaging infants in this weight group whose degree of venous admixture was least on admission.
For the weight group > 2000 g.
[H+]a and PaCO2 were significantly lower, while Pao2was higher in the non-ventilated survivors compared with the non-ventilated deaths. This result is not surprising and indicates the survival of the fittest amongst the controls.
Influence of gestational age on survival. A gestational age of > 33 weeks was associated with an increased survival rate in ventilated patients (36/92), compared with either non-ventilated infants of the same gestational age (6/32) (p < 0 05) or with ventilated infants < 33 weeks gestational age (9/76) (p < 0 005) (Table IV and Choice of respirator. There was no significant difference in the survival rate for the types of respirator. (b) Technical complications of intubation. In no case was obstruction of the tube or involuntary extubation thought to be primarily responsible for death, as these complications were promptly recognized and dealt with. While minor tracheal damage was almost the rule post mortem, major ulceration was seen in only 8 of 96 necropsied patients, and no survivor has had clinical evidence of residual laryngo-tracheal damage. (Table III) . Silverman et al. (1967) reported that ventilated infants who eventually died tended to do so at a later age than non-ventilated cases. Our results showed that ventilation significantly delayed the age at death in all three weight categories (Table II) . In the weight group 1501-2000 g., ventilated infants entered into the study at a mean age of 13 hours later than non-ventilated infants. Ventilation delayed death by a mean of 75 hours, whereas non-ventilated infants died at a mean of only 12 hours after entry into the study (Table II) (Fig. 3) .
Swyer (1969) (27 8 6 1 nEq/l vs. 13 *4 ± 4 8 nEq/l.) (Fig. 4) Effect of ventilatory therapy on intracranial haemorrhage. The weight specific incidence and types of intracranial haemorrhage were remarkably constant and of the same proportion in ventilated and non-ventilated cases (Table VI) .
Intracranial haemorrhage was present in 610% (59/96) (Stahlman, 1969; Boston, Geller, and Smith, 1966) . Treatment by artificial ventilation has its own hazards, and there is a proper disinclination to expose an infant to them when there is still a reasonable possibility of survival without artificial ventilation.
Objective methods for accurate early prognosis are required. Multifactorial prognostic scores have been reported by Stahlman et al. (1967) and Gomez, Noakes, and Barrie (1969) . We have developed, and are evaluating the application of a progressive predictive prognostic score based on a multifactorial linear discriminant technique (Murdock, Swyer, and Corey, 1969) . The data show that birthweight, Pa02 and [H+]a are the most important predictive variables and that the gestational age, colonic temperature, respiratory frequency, and Paco2 are also of significant prognostic value.
It is expected that multifactorial prognostic scoring will be of benefit in predicting those infants who will develop fatal respiratory failure. Provided the complications of ventilation can be avoided, its use earlier in the course of the illness of infants with a poor predictive prognosis may improve survival by preventing the irreversible changes that appear to be occurring with the present criteria for initiating ventilation. This has become possible with the development of improved infant respirators capable of tracking and truly assisting inspiration by positive pressure applied through an oro-nasal mask (Llewellyn, Tilak, and Swyer, 1969) , or a nasal mask (Buck and McCormack, 1965; Llewellyn et al. 1969 ). Thus it may be possible partially to avoid the use of the potentially damaging endotracheal tube which is a factor in inhibiting the earlier application of artificial ventilation.
